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Vibrio parahaemolyticus is a seafood-borne pathogen autochthonous to the marine and estuarine ecosystem, which is responsi- 
ble for gastroenteritis due to the consumption of contaminated raw seafood. Here, we report the draft genome sequence of 
V. parahaemolyticus VP-49, isolated from seafood, to identify the different virulence attributes and to study the mechanisms 
that enhance its environmental fitness. 
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1 iihrio parahaemolyticus is a Gram-negative, halophilic bacte- 
V rium autochthonous to the marine environments and is re- 
sponsible for causing seafood-borne gastroenteritis in humans 
(1-4). Recently, we have identified and analyzed the distribution 
of the T3SS2 genes in trh + V. parahaemolyticus isolated from sea- 
food harvested along the Mangalore coast, India (5). Here, we 
report the draft genome sequence of one such isolate of V. parah- 
aemolyticus, named VP-49, with the aim of understanding the 
distinction between clinical and environmental isolates of this 
versatile pathogen. 

Genomic DNA was extracted from V. parahaemolyticus VP-49 
using a QIAamp DNA minikit (Qiagen, Germany). A concentra- 
tion of 50 ng/ ul was used for the genome sequencing. The raw 
sequence data were generated after library preparation on the Ion 
Torrent PGM platform. The sequence data were assembled using 
CLC Genomics Workbench version 6. Structural gene prediction 
and functional annotation were performed using the Rapid An- 
notations using Subsystems Technology (RAST) server (6). 

A total of 1 ,0 1 7,077 reads with a mean read length of 1 60 bp for 
200-bp fragmentation chemistry obtained from the Ion PGM 
were assembled into 137 contigs. The draft genome had a length of 
5,047,822 bp, as expected for V. parahaemolyticus (7), with a total 
of 4,643 genes. The 137 contigs from VP-49 were also assembled to 
UCM-V493 (an environmental isolate negative for tdh and trh 
that lacks all 7 pathogenicity islands [8] ) using Geneious 6.1.6. The 
ribosomal RNA operon (rrn) genomic organization for isolate 
VP-49 was identical to that of isolate UCM-V493, lending further 
support to the theory that they are closely related as environmen- 
tal isolates even though they have different tdh and trh genotypes. 
This was shown when the contigs assembled to all parts of the 
UCM-V493 genome except to the repetitive rrn sequences. These 
gaps were not only confirmed to contain rrn operon sequences (9, 
10), but by using DNA sequences flanking the 3' region of the 16S 
rRNA gene and the 5' region of the 5S rRNA gene, allele-specific 
DNA sequences were identified for each operon and the chromo- 
somal location of each operon was confirmed to be identical be- 



tween strains. Furthermore, each strain had 9 rrn operons, 8 on 
chromosome I and 1 on chromosome II. 

The analysis obtained from the RAST server revealed 533 sub- 
systems. The annotated genome has 74 genes responsible for re- 
sistance to antibiotic and toxic compounds, including 26 genes for 
multidrug resistance efflux pumps. A total of 238 genes code for 
membrane transport proteins. A brief analysis of the V. parahae- 
molyticus VP-49 draft genome also revealed the presence of genes 
coding for thermostable direct hemolysin (TDH)-related hemo- 
lysins (T3SS1 and T3SS2) and showed that this strain lacks unique 
sequences found in the acute hepatopancreatic necrosis disease 
(AHPND)-causing V. parahaemolyticus. The T3SS2 of VP-49 had 
a G + C content of 38.2%, which is considerably lower than the rest 
of the genome, which is characteristic of the pathogenicity island 
acquired through horizontal gene transfer. The draft genome se- 
quence of V. parahaemolyticus VP-49 will be useful in future stud- 
ies to determine the different virulence attributes as well as mech- 
anisms that enhance its environmental or host fitness. 

Nucleotide sequence accession number. This whole-genome 
shotgun project has been deposited at DDBI/EMBL/GenBank un- 
der the accession number IEMS00000000. The version described 
in this paper is the first version. 

ACKNOWLEDGMENTS 

The computational infrastructure provided by the Department of 
Biotechnology-funded Bioinformatics Centre at the Department of Fish- 
eries Microbiology, College of Fisheries, is gratefully acknowledged. 

This research received no grant from any funding agency in the public, 
commercial, or not-for-profit sectors. 

REFERENCES 

1. DePaola A, Hopkins LH, Peeler JT, Wentz B, McPhearson RM. 1990. 
Incidence of Vibrio parahaemolyticus in US coastal waters and oysters. 
Appl. Environ. Microbiol. 56:2299-2302. 

2. Centers for Disease Control and Prevention (CDC). 2006. Vibrio para- 
haemolyticus infections associated with consumption of raw shellfish — 
three states, 2006. MMWR Morb. Mortal. Wkly. Rep. 55:854-856. 



May/June 2014 Volume 2 Issue 3 e00607-14 



Genome Announcements 



genomea.asm.org 1 



Kumar et al. 



3. Su YC, Liu C. 2007. Vibrio parahaemolyticus: a concern of seafood safety. 
Food Microbiol. 24:549-558. http://dx.doi.Org/10.1016/j.fm.2007.01.005. 

4. Raghunath P, Acharya S, Bhanumafhi A, Karunasagar I, Karunasagar I. 
2008. Detection and molecular characterization of Vibrio parahaemolyticus 
isolated from seafood harvested along the southwest coast of India. Food 
Microbiol. 25:824-830. http://dx.doi.Org/10.1016/j.fm.2008.04.002. 

5. Kumar BK, Deekshit VK, Rai P, Shekar M, Karunasagar I, Karunasagar 
1. 2014. Presence of T3SS2j8 genes in trh + Vibrio parahaemolyticus isolated 
from seafood harvested along Mangalore coast, India. Lett. Appl. Micro- 
biol. 58:440-446. http://dx.doi.org/10.llll/lam.12210. 

6. Aziz RK, Battels D, Best AA, Dejongh M, Disz T, Edwards RA, Formsma 
K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman 
AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch 
GD, Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 
2008. The RAST server: rapid annotations using subsystems technology. 
BMC Genomics 9:75. http://dx.doi.org/10.1186/1471-2164-9-75. 

7. Makino K, Oshima K, Kurokawa K, Yokoyama K, Uda T, Tagomori K, 



Iijima Y, Najima M, Nakano M, Yamashita A, Kubota Y, Kimura S, 
Yasunaga T, Honda T, Shinagawa H, Hattori M, Iida T. 2003. Genome 
sequence of Vibrio parahaemolyticus: a pathogenic mechanism distinct 
from that of V. cholerae. Lancet 361:743-749. http://dx.doi.org/10.1016/ 
S0140-6736(03)12659-l. 

8. Kalburge SS, Poison SW, Boyd Crotty K, Katz L, Turnsek M, Tarr CL, 
Martinez-Urtaza J, Boyd EF. 2014. Complete genome sequence of Vibrio 
parahaemolyticus environmental strain UCM-V493. Genome Announc. 
2(2):e00159-14. http://dx.doi.org/10.1128/genomeA.00159-14. 

9. Giirtler V, Stanisich VA. 1996. New approaches to typing and identifica- 
tion of bacteria using the 16S-23S rDNA spacer region. Microbiology 142: 
3-16. http://dx.doi.org/10.1099/13500872-142-l-3. 

10. Giirtler V, Subrahmanyam G, Shekar M, Maiti B, Karunasagar I. 
Bacterial typing and identification by genomic analysis of 16S-23S rRNA 
intergenic spacer (ITS) sequences. In Methods in microbiology, vol 41. 
New approaches to prokaryotic systematics, in press. Elsevier Academic 
Press, San Diego, CA. 



2 genomea.asm.org 



Genome Announcements 



May/June 2014 Volume 2 Issue 3 e00607-14 



